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Among the many hypotheses offered to explain
the mechanisms of inflammation and histamine
release, there is the concept set forth by Ungar
(5) that the activation of plasmin (fibrinolysin)
by inflammatory stimuli can account for both the
phenomena of inflammation and the release of
histamine in all cases.
A characteristic and interesting instance of
inflammation is the production of tawny hyper-
emia, edema, and other inflammatory sequelae
following the wheal and flare responses to the
intradermal injection of inhalant allergens (4).
If the plasmin hypothesis is valid in this instance
it might be supposed that the fluid that accumu-
lates in wheals induced by allergens would have
fibrinolytic activity. The present study was
undertaken to determine whether this is indeed
the case.
METHODS
Wheal fluid free of erythrocytes was collected
by the introduction of glass capillary tubes into
the skin.
Fibrinogen plates were prepared by a modifi-
cation of the method of Miillertz (3), using the
following reagents: (1) 0.9% NaC1; (2) 0.4%
bovine fibrinogen in 0.9% NaCI, sterilized by
seitz filtration; (3) M/15 Sorensen phosphate
buffer, pH 7.75; and (4) 4% agar in distilled water.
The various reagents were all brought to 45° C
in a water bath, and combined in sterile flasks as
follows:
Mixture A (agar base)
Reagent (1) 35 ml
Reagent (3) 30 ml
Reagent (4) 35 ml
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Mixture B (agar base plus fibrinogen)
Reagent (2) 35 ml
Reagent (3) 30 ml
Reagent (4) 35 ml
Fifteen ml quantities of the agar base, mixture
A, were poured into petri dishes and allowed to
set. 1.5 ml of thrombin solution*, 100 units per ml,
was then added to mixture B at 45° C. The flask
was agitated gently, and 0.5 ml of quantities of
the clotting fibrin mixture layered quickly on the
agar base, care being taken not to rotate the
plates. After the agar had hardened, the plates
were examined and those showing a granular dis-
tribution of fibrin were discarded. The remaining
plates, exhibiting a uniform slight turbidity in
the fibrin layer, were placed in an electric oven at
80° C for 30 minutes to inactivate any plasminogen
(2). After the plates were removed from the oven
and cooled, drops of wheals fluid, serum, or other
test substances, were placed on the surface of the
thin layer of fibrin agar. The plates were then
sealed with Scotch cellophane tape and incubated
at 37° C for 18 hours and longer, during which
time they were examined at frequent intervals for
fibrinolysis, as revealed by the development of
transparency at the site of the application of the
test drops.
In scoring fibrinolytic activity, the symbol "0"
was used to indicate no evidence of activity,
was used to indicate a faint trace of change,
not definitely attributable to fibrinolysis, "+"
to indicate evident fibrinolysis but not enough to
render the site of the drop applications trans-
parent, "+ +" to indicate lysis to transparency,
but not extending beyond the borders of the drop
applied, and "+ + +" to indicate lysis to trans-
parency extending beyond the borders of the drop
applied.
To determine the presence of plasminogen in
the fluid samples tested, strcptolysin (Varidaset)
was added to the plates. This agent is capable of
activating human plasminogen but is not capable
of activating beef plasminogen (1).
In order to identify the fibrinolytic agents
demonstrated as plasmin or trypsin, the enzyme
* Armour bovine thombin.
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Soy Bean Trypsin Inhibitor* was added to the
preparation.
Both the streptolysin and the Soy Bean Tryp-
sin Inhibitor were added to the agar by pipetting
measured quantities of appropriate dilutions of
these agents into the surface of the fibrin agar,
and then drying the plates in air at room tem-
perature, 20°C. The application of these reagents
to only portions of the test plates was accom-
plished by dividing the plates by cutting out
strips of agar with a sharp scalpel.
EXPERIMENTAL RESULTS
Wheal fluid from seven subjects was tested
with the result shown in Table 1. In only one
instance was fibrinolytic activity more evident in
fluid obtained from wheals induced by the intra-
dermal injection of an allergen than in fluid from
whcals induced by the intradermal injection of
histamine. However, it may be significant that
this subject showed a 5-plus reaction to 0.05 ml of
Giant Ragweed pollen extract, 1/1000, contain-
ing 100 pollen units, and had exhibited a hay
fever attack, axillary and inguinal urticaria, and
edema of the eyelids when first tested in the
laboratory. In another subject who also exhibited
a 5-plus response to Giant Ragweed and a passive
transfer titre with serum dilutions of more than
1/625, and whose symptoms consisted of chronic
rhinitis and severe seasonal hay fever, only a
tmce of fibrinolytic activity was apparent in the
fluid from both Giant Ragweed induced and
histamine induced wheals.
Fluid from both allergen-induced and his-
tamine-induced wheals appeared to exhibit an
increase in fibrinolytic activity in samples taken
late in production of the whcal as compared to
the first samples of wheal fluid. Fluid from wheals
induced by the histamine liberator 48—SO was
tested in the case of one subject, with no evidence
of more than a trace of flbrinolytic activity.
When activated by streptolysin, the fluid in
whcals induced by histamine appeared to have
fibrinolytic activity comparable to that of un-
activatcd serum. This indicated the presence of a
comparable amount of plasminogen available for
activation. The fluid from whcals of all kinds did
not exhibit fibrinolytic activity greater than that
of serum itself.
The addition of Soy Bean Trypsin Inhibitor to
the fibrin agar substrate inhibited the fibrinolytic
* Lederle Laboratories.
activity, both of fresh and of streptolysin acti-
vated wheal fluids and serum, indicating that the
traces of fibrinolytic activity observed in the
fresh fluids were due to plasmin or a trypsin-likc
enzyme.
The concept that the production of plasmin is
the primary mediator in the inflammatory re-
sponse to the intradermal injection of inhalant
allergens, although attractive from several points
of view, can not be substantiated in the absence
of pronounced flbrinolytic activity in the fluid of
the allergen-induced wheal, except by the assump-
tion, by no means unplausible, that activation of
plasmin occurs only in the immediate vicinity of
cellular tissue injured by the antigen-antibody
stimulus and releasing at non-soluble tissue
activator of plasminogen (1).
We have made an attempt to demonstrate the
potency of fibrinolysin in inducing inflammation
of the skin by injecting Yaridasc intradermally.
The results, although inconclusive, do not help
the cause for plasmin as a primary phlogogenic
agent, (Fig. 2):
TABLE I
Fibrinolytic Activity of the Fluid of Wheels Induced
by Allergens as Compared to that of Wheels
Induced by Histamine
.Snbject HistamineWheal Fluid Allergen wheal Fluid
Skin Test
Reaction
to Aller-
gen Used
1 +
+
+
+
++ (GR)
++ (GR)
++ (GR)
++ (GR)
5-plus
2 + + (Alt) 4-plus
3 +
Oj-
+,+
+, +, +* (WR)
+,+,+,+(WR)
+,++,++(WR)
4-plus
4 +,++,++ +, ++, ++ (HD) 3-plus
5 0, ++0.0
0,0
0,0
(GR)
O,+ (GR)
O,O(GR)
O,O(GR)
5-plus
6 +, +
48—SO
Wheal Fluid
+, +, + (Alt)
7 +
+
+ (HD)
+(HD) 3-plus
(GR) Giant Ragweed (Alt) Alternaria
(WR) Western Ragweed (HD) House Dust
* Scores separated by commas indicate succes-
sive samples of fluid from the same wheal.
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i) There appears to be no gradation of re-
action with dosage.
(b) Reaction varies from subject to subject,
and in time of onset.
(c) The reaction when it occurs most resembles
that to typhoid toxoid. It is erythematous, some-
what swollen, hot, and sore to the touch. Itching
may be present at the periphery of the lesion, but
is not a prominent symptom. There is no pro-
nounced effect two hours after injection except
for a reddened vasodilated area at the site of
injection, which is not regularly superimposed on
a yellow stain as in the ease of the reaction to
inhalant allergens.
(d) Two cases contrast interestingly: Subject
5 (Table 1): A single injection of Varidase 1/200
with histamine 1/20,000 was made on 1-30-1957.
No significant immediate or two hour reaction
was seen. On 1-31-1957, 1). days later, this site
reacted in a typical fashion. Subject 1 (Table 1):
Two injections were made on 1-30-1957, with
Varidase 1/200 and 1/20, respectively, and his-
tamine as above. On 1-31-1957 the subject re-
turned, no reaction having occurred. Undiluted
Varidase was injected into a preformed histamine
wheal. No immediate or 2 hours reaction was
seen. However, a marked reaction occurred after
4 hours, but only in the last injection site.
(e) The results seem best interpreted as due to
specific allergic sensitivity to streptococcal Van-
dase rather than to the primary action of acti-
vated plasmin.
SUMMARY
Fluid from wheals induced by the intradermal
injection of histamine, 48—80, and allergens was
tested for fibrinolytic activity by a modified fibrin
plate method. No marked fibrinolytic activity was
observed, although the addition of streptolysin to
the fluid revealed a plasminogen content com-
parable to that of serum. The data tend to mini-
mize but not rule out the possible role of plasmin
in the intraeutaneous response to inhalant aller-
gens.
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